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PROVISIONAL SPECIFICATION 



Improvements in or relating to Bevices for Indicating and/or 
Controlling a Predetermined Level of Liquid in a Container 



We, Thk Biutish Theemosxai Com- 
jl'amt Limiiei), a British Company, and 
•Tohk Edwakd ShbiUjOce, a British sub- 
ject, both of Teddington YTorks, Windmill 
ii-oad, Sunbmy-on-Tharues, Middlesex,, do 
.hereby declare the nature of this invention 
to be as follows : — 

This invention relates to devices _ for 
indicating or controlling' a rjredete-rinined 

0 level of liquid in a container, such as tlie 
level of ■water in a boiler, and has foi its 
object to provide an improved thermo- 
statically operated arrangement for this 
purpose which is capable of acting' as an 

& indicator or to operate such components 
as jnunps, valves or alarm devices. 

According' to the invention the improved 
device's for indicating and /or controlling 
a predetermined liquid level in a container 

0 comprise expansible- metallic elements one 
of which is adapted to be heated and both 
of which are disposed within a container 
wherein the liquid lev-el is liable to vary, 
the said elements being arranged to actuate 

5 .switch mechanism for indicating or operat- 
ing purposes. 

In carrying the invention into effect and 
in the preferred manner the arrangement 
for indicating and /or controlling a pre- 

|) determined level of liquid. in a container 
comprises two parallel tubes of readily 
expansible metal, for example aluminium, 
which _ are fixed at one end in a common 
support arid .at the opposite end are 

5 movably mounted in guides constructed to 
allow expansion and -contraction of the 
tubes. Within one of the tubes which 
occupies the lower position is mounted an 
eleetrieal heating element and within, each 

!) tuba is mounted a push rod formed of a 
metal which, has an almost negligible 
ro-efficient of expansion. 

A suitable metal for this purpose is the 
nickel alloy known under the Registered 

5 Trade Mark." IhvaT ?*.' These push rods 
n're arranged to butt, against closed ends of 

' the. tubes which .pass .through the guides 
"and_to project through the opposite fixed 
ends of the. tubes and engage -recesses. 

0 formed, in elements ..forming, part of -an. 
electrical switching mechanism, Tins 
" "[Pncel/-] 



switch mechanism comprises a pivoted 
rocking lever whose ends cany parallel 
arms formed with the said recesses- engaged 
by the ends of the push rods. The ends of § 
the arms remote from the push rods carry 
means for operating an axialiy movable 
switch element forming part of a switch- 
ing device carried in a bracket moimted 
on the support in which the ends of the 6 
expansible tubes are fixed and which sup- 
port may conveniently form -one end wail 
of the liquid container. 

The said arms are maintained in engage- 
ment with the ends of the push roda, which t 
project thr ough to the exterior- of the said 
support, by mounting the pivot -of the 
rocking lever' in a, slidable component of 
the bracket urged by a spring in a direc- . 
tion towards the ends of the tubes. 7 

A casing adapted to be mounted on the 
said support or end wall normally encloses 
the components of the switching 
mechanism. 

In the operation of the device described, 'i 
the heater enclosed within the lower of 
the two tubes is in constant operation. So 
long as the tubes are covered with liquid, 
the heated tube is cooled by conduction 
and convection so that there is coanpara- 8 
tively little difference of temperature 
between the two tubes. Should the liquid 
level fall, however, and leave- the tubes 
uncovered, the temperature of the heated 
tube 7-ises sharply owing to the fact that 8 
the gas or vapour -above the liquid has 
much less cooling power than the liquid. 
The consequent expansion of the heated 
tube, which is not balanced by a- corre- 
sponding -expansion of the unheated tube £ 
causes one push rod to move. The pressure 
of the spring forcing the ends of the 
parallel arms ontotke ends of the push 
rods, then causes rocking movement of the 
lever and arms and actuation of the switch 8 
to make oi break the electrical circuit- 
according to the natirre of the signal or 
control required. • - 

Expansion or contraction of ike heated 
tube due to variation in..the liquid tern- 1 
perature - is compensated by equal 
expansion or* -contraction of -the other. 



tube and the instalment, is, therefore, arms due to. the action of the spring when. 10 

tuiaffiected by variations of ambient the axial positions of the push rods vary, 
temperature. 

' The match, operating- members earned Dated thin 13th day of May, 1943. 

. " 5 by the parallel arms are of sufficient area HEBOS" ROGERS & CO., 

to enable them to maintain contact with Agents for Applicants, 

the ends of the. axialiy. movable switch Bridge House, 

operating element irrespective of varia- 18 J, Queen Victoria Street-, 

tions in position of the rooking lever and ' London. E.0.4. 

COMPLETE SPECIFICATION 
Improvements in or relating to Devices for Indicating and/or 
" " Controlling "a Predetermined Level of Liquid in a Container 

We, The BEirxsH Thehmosiat C'oai- an apparatus according to the invention 
vast LniiTBD, a" British Company, and and in which :— 



-Tohk Einv-Aiuj Shehloce, a British .sub- Fig-, l is a sectional elevation 
15 ject, both of Teddmgtori Works, Windmill Fig-. 2 is a sectional plan and 
Road, Sunbury-on-Thames, Middlesex:, do Fig-. 3 is an end elevation. 
Irereby declare the nature of this invention In the construction illustrated the inl- 
and in yha.t manner 'the same' i 3 . to be proved apparatus comprises a casina- I 65 
performed, to be particulai-ly described having fixed thereon tubular connecting 
20 and "ascertained in and by the following members 2 and 3 to enable -the casin«- to 
statement;"— . be placed in free communication with the 

This invention relates to devices for boiler or other container, the liquid level 
indicating or controlling a predefemined wherein is to be indicated or controlled. 70 
level of liqmd _m a container such as the W ithin the casing 1 are mounted two 
f}5 level of water m a boiler,- and has for its parallel tubes 4 and o made of -i readilv 
object " to -provide an improved thermo- expansible metal, for example hra=s these 
statically operated arrangement for this tubes being- feed at one end in a common 
purpose which is capable -of acting as an support R forming an end wall of the 75 
indicator or to operate such components housing 1 and at the opposite end bein«- 
SO as pumps, valves or alaTm devices. UiOvahly mounted in guides 7 forming part 

According to' the invention .the unproved of :l metal bincket 8 fixed to the second 
devices for indicating and/or controlling end wall 9 of the rasing- 1 The »uide 
a predetermined liquid level in a container members 7 are of such dimensions us to 80 
(-omprise expansible metallic elements, one allow free expanding and contraefin"- 
35 of which is* adapted to be electrically movements of the tube's 4 and 5 

heated and both of which are disposed "Within the tube 5 -which occupies the 
within, a routamer wherein the liquid is lower position is mounted an electric heat 
liable to vary,- the said elements being iug- element 10 of cylindrical" form 85 
arranged" in opposition to actuate switch arfan<red co-axiallv within the tube 
. 40 mec-ha-oifnn for indicating or operating Within the tubes are mounted push rods 
purpose*- when the heated element is 11 and 12 formed of a metal which has nil 
uncovered by the liquid. almost negligible co-efficient of expansion. 

_ According to the preferred farm of the a suitable- metal for the purpose beinc- the 90 
invention a device for indicating and /or mckel-allov known under the Registered 
45 ('ontrolJmg-a.predetei-mined liquid level Trade Mark i[ Invar The push rods 11 
comprises -expansible metallic elements and 12 are arranged to butt against 
each of which is mounted co-axially with closures 13 and 14 at- the ends of thAubes 
a- uon : expansible push rod within a liquid 4 and 5 and to project through the opposite 95 
container, a . switch - actuating device fixed ends of the tube* where thev en°a<re 
60 engaged, .-by both push rods acting in rwesns 15 in elements forming part of an 
opposition and means for electrically heat- electric switch mechanism 
mj-f- one- of. said expansible elements for The switch mechanism is enclosed 
the purpose of causing operation of said within a easing- If) which is fixed to a flan«-e 100 
switch-actuating device when unequal 17 forming part of the end wall G of casino- 
55 expansion of said elements occurs due to a 1 and encloses also screw threaded plu»° 
fall m liquid level, - IS %vdiieh secure the fixed ends of tubes°4 

Reference.- Trail -now be made to the and o in position. The switch mechanism 
uppnnipnnying drawings which illustrate mm prises s i rodcing- Jpyoi" ]f> CFh', 2) 105 



adapted to move about a- pivot 20 and 
formed integral with, brackets 21 formed 
with, parallel arms 22, the inner ends of 
•which are formed with the recesses IS 

5 engaged hy the push rods 11 and 12. The 
ends of aims 22 remote from the push rods 
•carry adjustable elements 23 for operating 
an axially movable switch element 24 
forming part of a switching de-rice 25 

10 caixied in a bracket 26 mounted on a sup- 
port 31 feed to the, waE 6, as- shown, in 
tig,. 2, by screws 32. The- wall 6 may con- 
stitute the wall, of the liquid container to 
which the apparatus is applied. The arms 

1& 22 are maintained in engagement with the 
ends of the push rods 11 and 12- by mount- 
ing the pivot- 20 of the rocking lever 19 in 
a slidable component 27 of the support 31 
which is urged by a spring 28 in a direc- 

20 tion towards the ends of the tubes 4 and 
a. Within the casing opening 16 there are 
also mounted at 29 (Pig. 3) the terminal 
block for attachment of the. conductors of 
the electric circuit controlled by the switch 

25 23 and a second terminal block 30 for 
attachment of the electrical conductors for 
the heater 1 10. 

In the operation, of the device above 
described the heater 10 is arranged to be 

30 in. oonstant operation. So long as the tube 
5 is covered with liquid it is cooled by 
conduction or convection so that there is 
comparatively little difference of tempera- 
ture between the two tubes 4 and 5. 

35 Should the liquid level fall, however, and 
leave the tubes 4 and 5 uncovered, the 
temperature of the heated tube 5 will rise 
sharply owing to the fact that the gas or 
vapour above the liquid has mush less 

40 cooling power than the liquid. The eon- 
sequent expansion of the heated tube 5 
which is not balanced by a uorresponding 
. expansion of the unheated tube 4 enables 
the push rod 12 to move so that the pressur e 

45 of spring 28 causes a rocking movement 
of lever 21 and anns 22 and actuation of 
the switch member 24 to mate or break the 
electrical circuit controlled bv the switch 
23 according to the nature o'f tie signal 

50 <u- control required. 

Expansion or contraction of the heated 
tube -3 due to variation in the liquid tem- 
perature is compensated by equal 
expansion or contraction of the tube 4 and 

56 the instrument is, therefore, unaffected by 
variations of ambient temperature. 

The switch operating members 23 
carried by the parallel arm*! 22 are each 
of sufficient area to enable them to main- 

60 tain contact with the ends of the axially 
movable switch operating element 24 
irrespective of variations in the position 
of the rocking km 21 and arms 22 due to 
the action of the spring 28 when the axial 

Go positions of the push rods 11 and 12 vary. 



Having now partierdarly described and 
ascertained the nature of our said inven- 
tion and in what, manner the same is to 
be performed, we declare that wluvt we 
claim is: — 70 

1. A device for indicating and/ or con- 
trolling a predetermined liquid level com- 
prising expansible metallic elements, one 

of which, is adapted, to be electrically . 
heated, and both of which are disposed 75 
within a container wherein, the liquid level 
is liable' to vary, the said -elements being 
arranged in opposition to actuate switch 
mechanism for indicating or operating 
purposes when the heated element is 80 
uncovered by the liquid. 

2. A device for indicating artd/cx con- - 
trolling a predetermined liquid level com- 
prising expansible metallic elements each 

of which is mounted co-axially with a non- 85 
expansible push rod within a liquid con- 
tainer, a s,witch-actuating device engaged 
by both push rods acting in opposition and 
means for electrically heating one of said 
expansible elements for the purpose of 90 
causing operation of said switch actuating 
device when unequal expansion of said 
elements occurs due to a' fall in liquid 
level, 

3. A device according to Claim 1 or 2 95 
wherein said expansible elements comprise 
metallic tubes each, closed at one end which 

is movuhly mounted in a guide and open 
at the- opposite end which is fixedly 
mounted in a support. 100 

4. A device according to Claim 3 wherein 
the lower of the two tubes- has an electric 
heating coil disposed within it. 

o. A. device according to Claim 3 or 4 
wherein each of said tubes has an 105 
iuexf.ensible metallic push rod housed con- 
centrically within it, one end of eaeh push 
lod bearing againErt the closed end of the 
tube and the other -end of each push rod 
projecting through the open end of the 111, 
tube into engagement with a pivotally 
mounted switch actuating device. 

(S, A device according to Claim 5 includ- 
ing- a pivotally mounted member having 
switch operating arms caiTying means 115 
engaged by the ends of the push rods and 
maintained in such engagement by spring 
pressed means acting on the pivot of said 
.switch-operating member. 

7. A device according to Claim fj 120 
wherein the said aims carrying means for 
operating an axially movable switch 
elenient._form.ing part of a switching device 
carried in a bracket mounted on a support 

in which the pivot of the switch-actuating 125 
member is movably mounted. 

8. A device according to Claims 1 to 7 
or any of them wherein the expansible 
dements or tubes nre adapted to be im- 
mersed in the liquid of a container or are 131) 
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mounted in a housing- freely eomumnieat- 
Ixag" uitk said container 'and wherein the 
switch mechanism and its actuating means- 
are enclosed by a housing' separate from 
5 tie first housing. 

9. A de-pice for indicating and/or con- 
trolling' a" predetermined liquid level com- 
prising a- casing adapted to be connected 
to a liquid -container, two expansible 

10 metallic tubes in said casing each closed at- 
one end and movable in guides, a beater 
mounted" withiir one of said tubes, a push 
rod .of iuextensible metal mounted within 
each tube to abut against- the elosed end 

15 thereof and to project- through' the opposite 
open end, means' for fixedly retaining the 



open ends of tke tubes in a support, switch 
mechanism externally of said casing", a 
rocking- switch actuating member iu 
engagement with the ends of the push rods 20 
acting in opposition. 

10. A device for indicating and /or con- 
trolling a predetermined liquid level con- 
structed, arranged and adapted to operate 
as herein described with reference to the 25 
accompanying drawings. 

Dated this" 17th dav of itarch, 19-ii. 
HEROU BOG-EES & CO... 
Agents for Applicants, 
■ Bridge' House, 
■ 181, Queeu Victoria Street 
London, E.C4. 
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